ABSTRACT: Gastroduodenal tuberculosis is infrequently seen in day-to-day clinical practice with few cases reported in the literature. It is usually associated with features of gastric outlet obstruction. This is a case series of 4 patients with 2 of them having associated lower gastrointestinal involvement. One of them resembled a growth in the cardia of the stomach which responded to antitubercular drugs. Another had duodenal erosions with portal lymph node enlargement which responded to antitubercular drug treatment. None of the patients required surgical management. Gastroduodenal tuberculosis should be considered with a high degree of suspicion when patients present with gastric outlet obstruction or with endoscopic evidence of ulceronodular disease in areas endemic for tuberculosis.
Introduction
Tuberculosis (TB) is endemic in India. In the gastrointestinal (GI) tract, ileocecal region is the predominant site of involvement. 1 Because tubercular involvement of the gastroduodenal (GD) region is rare, it is underdiagnosed and possibly treated as refractory peptic ulcer disease. 2 Involvement of stomach and duodenum is seen in approximately 1% to 2% of cases in various series of abdominal TB. 3 There are no specific clinical, radiological, and endoscopic features to diagnose GD TB which poses a great challenge for the clinician. We are reporting a series of 4 cases of GD TB in immunocompetent patients, treated successfully with antitubercular therapy without the need for surgery thus emphasizing need of high suspicion and early initiation of antitubercular drug therapy.
Case Report Case 1
A 21-year-old man presented with upper abdominal pain since 3 months associated with intermittent vomiting, melena, and 7 kg weight loss. Clinical examination revealed pallor with lump in epigastric region approximately 2 cm ×1.5 cm in size. The lump was nontender, moving with respiration, with normal overlying skin and temperature. Routine blood investigations are summarized in Table 1 . There was microcytic hypochromic anemia. Upper GI endoscopy revealed a large deep excavated ulcer in the esophagus at about 25 cm from the incisors and associated ulcer of size 2 cm×1.5 cm with a suspicious fistulous opening seen in the antropyloric region. Computed tomography (CT) of abdomen revealed diffuse circumferential thickening involving the antrum and pylorus together with thickening involving the proximal transverse colon for a length 7 cm, with multiple necrotic perigastric and periportal lymph nodes. Colonoscopy showed nodular mucosa with superficial ulceration in proximal transverse colon. Histopathology from esophageal, antral, and transverse colon ulcer biopsies showed prominent lymphoid aggregate with occasional caseating granuloma and Langerhans giant cell ( Figure 2A ). Tuberculosis culture using Mycobacteria Growth Indicator Tube (MGIT) was positive from the antral and transverse colon biopsy specimens. Patient was started on antituberculous treatment regimen consisting of isoniazid 5 mg/kg, rifampicin 10 mg/kg, ethambutol 15 mg/kg, and pyrazinamide 25 mg/kg body weight for initial 2 months followed by isoniazid and rifampicin in same dose for another 7 months. Repeat upper GI endoscopy after 4 months of treatment showed healed esophageal and gastric ulcer with healed fistula ( Figure 3A) . He is asymptomatic and under regular follow-up.
Case 2
A 24-year-old woman presented with nonbilious, nonprojectile vomiting, 1 to 2 hours after meals, with low-grade fever for 1 month. There was loss of appetite with significant loss of weight. Clinical examination showed pallor. Routine investigations are summarized in Table 1 . There was microcytic hypochromic anemia. Upper GI endoscopy revealed nodularity with ulceration at the junction of the first and second parts of duodenum with a suspicious fistulous opening ( Figure 1A ). Asymmetric mucosal thickening involving the junction of first and second parts of duodenum with multiple necrotic perigastric and retroperitoneal lymph nodes was noted on CT 2 Clinical Medicine Insights: Gastroenterology abdomen. There was also evidence of a suspicious fistulous communication between proximal transverse colon and jejunum along with clumping of bowel loops on contrast-enhanced CT (CECT). Colonoscopy showed long segment ulceronodular lesion in the transverse colon. Biopsy from the duodenal and colonic lesions showed lymphoid aggregate with multiple noncaseating granuloma ( Figure 2B ). The TB MGIT culture from duodenal biopsy showed growth of Mycobacterium tuberculosis. Patient was given antitubercular drugs for 9 months. She had complete resolution of clinical symptoms with weight gain. Repeat endoscopy after 6 months of antitubercular therapy showed decreased nodularity with healed fistulous opening in the duodenum ( Figure 3B ).
Case 3
A 22-year-old woman presented with history of upper abdominal pain, mild in intensity, dull aching, nonradiating, associated with occasional nonbilious vomiting since 1 month. There was no clinical evidence of abdominal lump or lymphadenopathy. Routine investigations are summarized in Table 1 . There was mild microcytic hypochromic anemia. Upper GI endoscopy revealed multiple small nodules with erosions in the duodenum ( Figure 1B ). Multiple conglomerated lymph nodes at porta hepatis together with thickening of antropyloric region were seen on CECT. Biopsy from duodenal erosions showed mixed inflammation with multiple noncaseating granulomas ( Figure 2C ). Duodenal biopsies were positive for TB GeneXpert and TB MGIT culture. Patient has completed 9 months of antitubercular drug therapy. Repeat upper GI endoscopy at the end of 5 months revealed healed duodenal lesions.
Case 4
A 34-year-old woman presented with recurrent vomiting, immediately after food associated with mild, dull aching upper abdominal pain for 3 months. She had anorexia and loss of 
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Clinical Medicine Insights: Gastroenterology hilar necrotic lymph nodes were seen on high-resolution computerized CT of thorax. Pleural fluid had 230 cells (96% lymphocytes). Ascitic and pleural fluid adenosine deaminase were normal (21 and 5 IU/L). An ulceronodular friable lesion (highly suspicious of malignancy) in the gastric cardia with a suspicious adjacent opening suggestive of a sinus tract or a fistula was seen on upper GI endoscopy ( Figure 1C) . Biopsy of gastric lesion showed caseating epitheloid cell granuloma with Langerhans giant cell in lamina propria ( Figure 2D ). Patient has completed antitubercular drugs for 9 months and is asymptomatic. Repeat endoscopy at 9 months showed complete healing of the growth-like lesion ( Figure 3C ).
Discussion
The most common site for GI TB is the ileocecal region, followed by the ascending colon, jejunum, appendix, duodenum, stomach, sigmoid colon, and rectum. 1 Probable causes for GD sparing include high acidity, a paucity of lymphoid tissue, and rapid transit of food in the stomach. Long-term therapy with H 2 blockers increases the incidence of GD TB; however, none of our patient had given similar history. 4 With the extensive use of proton pump inhibitors this incidence may rise.
In about 60% to 70% of patients with GD involvement, there is evidence of TB elsewhere. Two of our patients had colonic involvement and 1 had possible extrapulmonary involvement (pleural effusion). The routes of infection are direct inoculation of the mucosa, hematogenous spread, or extension from neighboring tuberculous lesion. 5 Gastric TB with unusual presentation a case as reported by Okoro and Komolafe was an elderly man suspected to have abdominal malignancy but subsequently found to be extensive, complicated gastric TB coexisting with chronic peptic ulcer disease. 6 We had similar patient who had growth in cardia mimicking malignancy which resolved completely with antitubercular drugs. The clinical presentation of GD TB includes a wide range of symptoms such as epigastric pain, vomiting, weight loss, hematemesis, perforations, gastric outlet obstruction, and surgical obstructive jaundice. 7 The cause of GD obstruction can be either stricture or external compression by lymph node. 8 Fistulous communication can occur between the duodenum and the bile duct, colon, or renal pelvis. 9 In our case series, 1 patient had fistulous opening in stomach with communication with transverse colon and also another patient, young woman, with suspicious fistulous tract between transverse colon and jejunum. Both the patients responded well to treatment with successful closure of fistulous opening with antitubercular therapy alone. Chest imaging may show evidence of pulmonary TB in up to 20% of cases. 10 Thickening of the gastric or duodenal wall, associated with enlarged local lymph nodes, is often visible on CT scan and may be the only clue to the diagnosis as our patient had similar portal lymph node with duodenal erosion. Upper GI endoscopy may reveal wide variety of findings including nodularity, ulcerations, thickening, erythema, fistulous opening, and deformity involving the antropyloric region and duodenum. 11 It may also present as multiple shallow ulcers, especially on the lesser curvature of the stomach or as a hypertrophic submucosal mass. 12 Even in ulcerated lesions, endoscopic biopsy rarely reveals granulomas because of the predominantly submucosal location of these lesions. In a review of 27 patients who underwent endoscopic biopsies of duodenal TB, 20 had nonspecific duodenitis and granulomas were found in only 7. Acid-fast bacilli (AFB) are rarely recovered from the biopsy material, although fine-needle aspiration cytology may have a higher yield. 13 However, in recent studies, granulomatous inflammation was demonstrated in 90% to 100% of patients using a combination of multiple endoscopic biopsies and endoscopic mucosal resection, although AFB were rarely demonstrated. 14, 15 In a minority of cases, it is possible to isolate mycobacteria in culture from gastric lavage. To contrary with previous reports all 4 patients from our case series had granuloma and 3 patients had positive culture. When diagnosis of TB is established, most lesions regress with appropriate antitubercular treatment and do not require excision. 16 Even in patients with strictures, endoscopic balloon dilatation has been successful. 17 Elective surgery should be required only for complications such as obstruction, fistula formation, or intractable ulceration.
In conclusion, a high level of suspicion is required for the diagnosis of GD TB, especially in endemic countries such as India, even in patient having growth in cardia of stomach. Once identified correctly, these patients can have good outcome with timely administration of antitubercular therapy and only few require endoscopic or surgical interventions in contrast to the previous case reports.
